Thermal conductivity of leaf compost used in biofilters: an experimental and theoretical investigation.
Thermal conductivity is an important property that governs the behaviour of leaf compost biofilters used in treating gaseous pollutants. Measurements were carried out for the thermal conductivity (K) of 44 samples of leaf compost, covering wide ranges of the volume fractions of water (xi(w)), solids (xi(s)) and air (xi(a)), at 20 degrees C using an unsteady state thermal probe. The results indicated that the compost thermal conductivity increased with an increase in xi(w), with a decrease in xi(a), and with an increase in the degree of saturation (defined as the volumetric fraction of water in the total void space). The predictions from the Woodside-Messmer quadratic parallel (QP) model for the thermal conductivity of leaf compost were higher than the experimental values. A simple linear relationship was developed between the thermal conductivity and the degree of saturation, which provided a satisfactory correlation for the data measured in this study as well as those reported recently for sandy and clay loams.